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Project Overview  
The Blacktail Creek Preliminary Nutrient Study report includes the data from various 
local engineering firms, governmental agencies, and Montana Tech graduate students. This data 
was used to identify the gaps in water quality data pertaining to nutrients in Blacktail Creek. 
Based on the data gaps, a preliminary stream length nutrient sampling campaign was conducted 
at three different flow stages. Another goal of this project was to outline a nutrient sampling and 
analysis plan for future use. Therefore, this report attempts to establish a current baseline data for 
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Blacktail Creek is the main tributary of Silver Bow Creek, which is the headwater stream 
of the Clark Fork River. It originates along the Continental Divide, flows into the Summit 
Valley, and through Butte, Montana.  
The Blacktail Creek (BTC) watershed occupies 24,489 acres of land that includes 
coniferous forest, wetlands, and urban land. The head of the stream is in the Forest Service land, 
which is managed for timber and recreational use. The stream then passes through several 
subdivisions, public land, and agricultural land before entering the city limits of Butte. 
Significant tributaries that contribute to BTC include Little Blacktail Creek, Basin Creek, and 
Grove Gulch. The beginning of Silver Bow Creek (SBC) occurs at the confluence of Blacktail 
Creek and the Metro Storm Drain (MSD). Figure 1 shows the entire course of Blacktail Creek, 
including the sub-watersheds. 
Land use changes in the Summit Valley from rural/agricultural to subdivided residential 
over the last 20 years have greatly impacted BTC.  A study conducted by the Montana Bureau of 
Mines and Geology (MGMB) concluded that groundwater nitrate contamination, from septic 
systems, lawn fertilizer, and sewer pipes, is a significant source of surface water nitrates 
(LaFave, 2001). However, the ecology of the stream system has improved as agricultural uses 
have decreased.  Land that was previously impacted by grazing is now showing increased willow 
and sedge growth (Waring, Gillam, & Reedy, 2013). These native riparian plants promote bank 
stability and reduce inputs of suspended solids to the stream.  
In 2014, the Montana Department of Environmental Quality released the Upper Clark 
Fork Phase 2 Sediment and Nutrients Total Maximum Daily Load and Framework Water Quality 
Improvement Plan. This document listed SBC as “Impaired” for nutrients. As part of the effort to 
reduce nutrient loads in SBC, nutrients loads must be reduced in all tributary streams. The 
document defines nutrients as total nitrogen (TN) and total phosphorous (TP). In the report, BTC 
and Summit Valley groundwater discharge were combined due to the interconnected hydrology. 
The nutrient load allocations for BTC were calculated using a three-year summer average 
discharge (14.8 cfs) at the confluence of BTC and SBC and the estimated background nutrient 
levels. The load allocation for BTC/Summit Valley groundwater for TN is 16.41 lbs/day and for 
TP is 1.61 lbs/day. 
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Figure 1. Blacktail Creek, Silver Bow County, Montana.
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2. Evaluation of existing data   
Surface water quality in and around Butte has long been a subject of study. Historic 
mining and rapid population growth in the late 1800s through the 1950s created sources of 
pollution that are still affecting the land and water today.  The remediation of Silver Bow Creek 
(SBC) has been extremely lengthy and costly. Therefore, it is important to understand the 
influence of tributaries on the water quality of SBC. Many groups have focused sampling and 
analysis efforts on Blacktail Creek (BTC). Currently, TREC, Inc. (TREC), the United States 
Geological Survey (USGS), and the Montana Bureau of Mines and Geology (MBMG) are 
sampling BTC on a regular basis. Other groups that have produced surface water quality data 
include: the Montana Department of Environmental Quality (MT DEQ), Water and 
Environmental Technologies (WET), and Montana Tech graduate student Beverly Plumb. 
Although extensive sampling has been conducted, the sampling locations, flow 
measurements, and laboratory analysis have not been uniform. Therefore, specific trends 
between data sets are impossible to determine. The sampling locations, analytical techniques, 
and information about specific sampling campaigns are included in the following subsections. 
2.1. Sampling Locations 
The majority of water quality data has been collected near the confluence of BTC and the 
Metro Storm Drain, near the USGS gaging station at George Street. Multiple groups have 
established sampling locations upstream, including: near the confluence with Grove Gulch 
(MGMB, TREC), near Harrison Avenue (TREC), and at Father Sheehan Park  
(MT DEQ, MT Tech). Data has also been collected in concentrated areas for specific studies. 
Beverly Plumb (MT Tech) sampled near Mt. Highland Drive and in Thompson Park.  The 
MBMG also conducted studies in conjunction with their groundwater study in the region 
south of Highland Drive. WET conducted monitoring at the McGinnis Addition in the 
northern Blacktail Loop area and in Thompson Park. All previous sampling locations are 
labeled in Figure 2. 
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 Figure 2. Sampling locations on Blacktail Creek used in previous studies. 
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2.2. Laboratory Analysis 
For the last decade, ion chromatography (IC) has been the primary analytical technique 
for determining composition of water samples. This technique provides concentration data 
for dissolved nitrate ([NO3-]), nitrite ([NO2-]), and orthophosphate ([PO4-3]). Therefore, much 
of the previously collected data includes [NO3-], [NO2-], and [PO4-3].  
The numeric criteria for nitrogen and phosphorous established by the MT DEQ in the 
TMDL document are reported as total nitrogen (TN) and total phosphorous (TP). To produce 
TN and TP data, analytical techniques beyond ion chromatography are necessary. 
2.3. TREC, Inc. 
TREC, Inc. is contracted by Atlantic Richfield Company (ARCO) to monitor water 
quality in BTC during storm events. The data spans from 2006 to the present, with most 
sampling dates between the months of April and October. Their established sampling 
locations and location ID’s include: George Street (SS-04), Grove Gulch (GG-BTC), and 
Harrison Avenue (SS-01).  All TREC data is available on ARCO’s Butte Geocortex website.   
TREC uses IC analysis to produce combined NO3+NO2 data and records flow rate in the 
field. This data can be used to calculate NO3+NO2 loading, but cannot be used to determine 
TN loading as required for the TMDL. 
2.4. USGS 
The USGS has established one gaging station on BTC. The station is located on the south 
side of George Street, near the Butte Chamber of Commerce. The station is identified by the 
ID number 12323240.  Continuous and historical flow data is available from USGS water 
data website: http://waterdata.usgs.gov/mt/nwis/current?type=flow. 
2.5. Montana Department of Environmental Quality 
Data collected by the MT DEQ is available upon request. This data is focused on TN and 
TP concentration and stream flow data which was used in the development of TMDLs. The 
agency used data collected by the DEQ Remediation Division from July to October in the 
years 2009 through 2011 at the USGS gaging station 12323240. The flow data was retrieved 
from the USGS.  
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2.6. Water and Environmental Technologies 
WET collected monthly surface water samples in Thompson Park and the McGinnis 
Addition in Blacktail Loop from 2002 to 2003. The laboratory analysis included Total 
Kjeldahl Nitrogen (TKN), ammonia, NO3+NO2, total phosphorous, and flow rate. Although 
this data is sufficient to determine TN and TP loads, two sampling locations are not sufficient 
for creating loading profile of the stream. 
2.7. Montana Bureau of Mines and Geology 
The MBMG has conducted surface water and groundwater sampling intermittently from 
1982 to 2010. Surface water sampling has been conducted at nine locations along BTC from 
Thompson Park to Grove Gulch.  All samples were analyzed for nitrate and orthophosphate, 
however flow rates were not recorded. Thus the data cannot be used to calculate TP and TN 
loading.  Lafave et al. conducted an in-depth study on groundwater in the Summit Valley in 
2001. This report identified septic systems, lawn fertilizers, and leaky sewers as the main 
contributors to nitrate in the groundwater.  
2.8. Montana Tech, Plumb Thesis 
From May 2006 to August 2007, Beverly Plumb collected surface water samples at five 
locations along BTC.  The locations include the USGS gaging station 12323240, the 
confluence with Basin Creek, Father Sheehan Park, Mount Highland Drive, and Thompson 
Park. Laboratory analysis consisted of spectrophotometric techniques that produced 
ammonia, nitrate, nitrite, and phosphate concentration data. TN and TP concentrations were 
not determined. Flow rates were measured at the time of sample collection.  
2.9. Data Summary  
The historic data for BTC does not correspond with the MT DEQ’s TMDL framework.  
Inconsistencies in sampling and laboratory techniques used prevent calculations of TN and 
TP loading rates. To identify sources of nutrients, it is also necessary to determine the 
loading along the length of the stream. However, existing data can be used to evaluate the 
relative nutrient levels. For example, WET’s data for Thompson Park and McGinnis 
Addition shows that the nitrate loading depended on season. During spring runoff, the 
majority of loading occurs above Thompson Park. During the summer, the majority of nitrate 
7 
loading occurs within the city limits of Butte. Table 1 includes data from different sampling 
entities; date, location, frequency, and sampling parameters.   
 
Sampling 
Group  Location(s)  Year(s)  Frequency
Nitrogen   Phosphorous 
Flow
TN TKN NH4+ NH3 NO3‐ NO2‐ NO3‐/NO2‐  TP  PO4‐3 










MBMG  Grove Gulch  2005‐2008  Quarterly
            x           x    
Oregon Ave.  1994‐2010  9 times
Harrison Ave.  2006‐2010  3 times
Father Sheehan   1982‐2002  9 times
Mt. Highland Dr.  2001‐2010  3 times
Lyndale Lane  2001  2 times
Thompson Park  2001‐2010  3 times
MT DEQ  George St.  2009‐2011  Summer months  x                    x     x 
Father Sheehan   Monthly
WET  McGinnis Subdiv. 2002‐2003  Monthly    x     x        x  x     x 
Thompson Park 







Table 1. Blacktail Creek sampling history.
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3. Nitrogen and phosphorous sampling strategy 
The nitrogen and phosphorous sampling strategy outlined in the following section was 
used in this study and will serve as a framework for future studies. Through the analysis of 
previous sampling efforts on BTC, data gaps were identified and therefore addressed in the 
sampling strategy.  
3.1. Objective 
The objective of this project is to establish base line total nitrogen and total 
phosphorous loading and identify reaches that are contributing to nutrient loads to BTC. 
3.2. Purpose 
Identifying the sources of nutrient loading in surface water is the first step in 
determining appropriate best management practices (BMPs) to mitigate loading. Source 
identification is also necessary if a nutrient credit trading programs is to be considered. If 
a stream is considered impaired for nutrients, then mitigation is necessary to meet the 
TMDLs developed by MT DEQ. TMDLs are defined as, “the maximum amount of a 
pollutant a water body can receive and still meet the water quality standards.” The 
establishment of TMDLs is integral to maintaining and/or attaining designated water 
quality standards and preserving natural processes and cycles.  Although nitrogen and 
phosphorous are necessary to sustain autotrophic algae populations in stream ecosystems, 
excessive nutrient concentrations can greatly degrade stream health.  High levels of 
nutrients promote large algae blooms, which disrupt innate nitrogen and phosphorous 
cycling. When these blooms decay, they consume large amounts of dissolved oxygen, 
which harms salmonids and in some cases produce toxic byproducts. Baseline water 
quality data was collected under the project along BTC to identify non-point sources of 
nutrients.  
3.3. Field sampling locations and methods 
Many of the previous sampling efforts on BTC were conducted at the same locations 
along the creek. In addition, this study added more sampling sites at crucial locations 
along the stream. Sufficient mapping, aerial photographs, and GPS coordinates of the 














































explanations of surface water sampling methods and laboratory analysis were also 
included for use in future studies.  
3.3.1. Sampling procedures and preservation 
Table 2 summarizes the sampling techniques, sampling frequency, necessary sample 
containers, preservation techniques, and holding times for the analytical parameters and 
field measurements. An explanation of the surface water sampling is included in Table 2 









Water samples were collected at designated locations from flowing water. The grab 
samples were collected in wide mouth plastic HDPE bottles. The bottles were new and 
were rinsed three times with the water being sampled. The sampler wore nitrile gloves, 
faced upstream, and collected the sample by hand. The sample bottle was used to collect 
flowing water in the middle of the stream. For samples taken at a single depth, the sample 
bottle was un-capped, plunged into the water with the mouth facing down, and filled at 
approximately 6 to 12 inches below the water surface level. 
Table 2. Water quality parameters and sampling details. 
10 
The sample collection and preservation requirements for the sampling parameters 
and field measurements are detailed in subsections 3.3.1.1-4. 
3.3.1.1. Inorganic anions 
Samples for inorganic anions were collected in 500 mL plastic wide mouth HDPE 
bottles.  Samples were filtered through a 0.45 μm filter in the field into a new 250 
mL plastic HDPE bottle.  Samples were capped and chilled to 4°C.  
3.3.1.2. BOD 
Samples for BOD analyses were collected in 1 L plastic bottles.  Samples were 
capped and chilled to 4°C. 
3.3.1.3. Solids 
Samples for total suspended solids were collected in 250 mL wide mouth plastic 
HDPE bottles.  Samples were capped and chilled to 4°C. 
3.3.1.4. Total Kjeldahl Nitrogen, ammonia, and total phosphorous 
Samples for Total Kjeldahl Nitrogen, ammonia, and total phosphorous were 
collected in new acid washed 500 mL wide mouth plastic HDPE bottles. Samples 
were preserved with sulfuric acid to a pH of 2. Samples were capped and chilled to 
4°C. 
3.3.2. Sampling locations 
 Exact locations of the field sampling are shown on the map in Figure 3. 
Descriptions of the sampling locations are listed below. The locations for sampling sites 
are within designated reaches established in the Silver Bow Creek Watershed Plan by the 
Montana Natural Resource Damage Program. (Montana Natural Resource Damage 
Program, Confluence Consulting, Inc.,DTM Consulting, Inc., December 2005). Gaps 
were left between the sampling site ID numbers to allow for the addition sampling sites 
in the future. GPS coordinates for each of the sampling locations were recorded and are 
available in Appendix G. Stream distances were calculated from 2013 aerial photos to 
account for sinuosity.  
11 
 At each sampling location, flow rate was measured upon completion of the 
sampling. Stream discharge was calculated using the USGS Midsection Method. Details 
on flow rate measurements are included in the Field and Laboratory Analysis section.  
 
 
The following 13 subsections describe the sampling locations, along with the river mile, 
and a photo of the site.  
Figure 3. Sampling locations on Blacktail Creek.
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3.3.2.1. BTC-4, river mile 2.4 
BTC-4 is located at the head of BTC in land managed by the U.S. Forest Service on 





















3.3.2.2. BTC-5, river mile 4.9 
BTC-5 is located in land managed by the U.S. Forest Service, south of Roosevelt 
Drive, downstream from the Roosevelt Drive subdivision.  The width of the creek at 
this location is 6.4 feet. 
 
Figure 5. BTC-5 sampling location. 
 
3.3.2.3. BTC-6, river mile 6.6 
BTC-6 is located in land managed by the U.S. Forest Service, just off Roosevelt 
Drive, near the railroad trestle. The width of the creek at this location is 9.0 feet. 
 
Figure 6. BTC-6 sampling location. 
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3.3.2.4. BTC-7, river mile 8.2 
BTC-7 is located west of State Highway 2, near the Silver Bow Archery Club, in 
Thompson Park. The width of the creek at this location is 8 feet.  
 













3.3.2.5. BTC-10, river mile 11.5 
BTC-10 is located on Butte Silver Bow property near Green Acres Drive. This   
sampling location is directly downstream from the inlet of Little Blacktail Creek. The 
width of the creek is 11.7 ft. 
 
Figure 8. BTC-10 sampling location. 
 
3.3.2.6. BTC-14, river mile 16.1 
BTC-14 is located directly off Mount Highland Drive, on the south side of the road. 
The width of the stream is 18 feet. 
 
Figure 9. BTC-14 sampling location. 
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3.3.2.7. BTC-16, river mile 17.0 
BTC-16 is located near the southern fence line of the Butte Country Club Golf 
Course. The sampling location is north of the small foot bridge located near the fence. 
The width of the stream is 10.2 ft. 
 










3.3.2.8. BTC-17, river mile 17.2 
BTC-17 is located on the Butte Country Club Golf Course, on the north end of the 
Elizabeth Warren culvert. The width of the stream is 10.3 ft.  
 
Figure 11. BTC-17 sampling location. 
 
3.3.2.9. BTC-18, river mile 18.3 
BTC-18 is located near the eastern fence line of Father Sheehan Park. The width of 
the stream at this location is 13.5 feet.  
 




3.3.2.10. BTC-19, river mile 18.5 
BTC-19 is located in Father Sheehan Park, downstream of the confluence with Basin 
Creek. The width of the stream at this location is 17.5 feet.  
 
Figure 13. BTC-19 sampling location. 
3.3.2.11. BTC-21, river mile 18.8 
BTC-21 is located on the east side of the Harrison Avenue culvert. This sampling 
location is used by many research groups including TREC/ARCO and the MBMG. 
The width of the stream at this location is 16.2 feet.  
 
Figure 14. BTC-21 sampling location. 
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3.3.2.12. BTC-23, river mile 20.1 
BTC-23 is located along the Blacktail Creek walking trail, upstream from the 
confluence with Grove Gulch. This sampling location is on the north side of I-15/ 90 
and east of Kaw Avenue. This sampling location is currently used by TREC/ARCO. 
The width of the stream at this location is 39 feet.  
 
Figure 15. BTC-23 sampling location. 
 
3.3.2.13. BTC-25, river mile 20.6 
BTC-25 is located at the USGS gaging station 12323240, south of George Street. 
This location is used for water quality monitoring by multiple research groups 
including TREC/ARCO and the MBMG. 
 
Figure 16. BTC-25 sampling location, USGS gaging station 12323240. 
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3.4. Field Quality Control 
3.4.1. Field Quality Control Samples 
 Field quality control (QC) samples are used to evaluate the sample conditions 
from field influences and to assess field contamination and sampling variability.  The 
introduction of substances in the field due to environmental conditions or sampling 
equipment was assessed through the use of various blanks.  The assessment of variability 
due to sampling techniques, instrument performance and heterogeneity of the matrix 
being sampled was accomplished through the use of replicates.  The following 
subsections cover field QC. 
3.4.1.1. Assessment of Field Contamination (Blanks) 
3.4.1.1.1. Field Blanks 
Field blanks were collected when dedicated sampling equipment was used 
and decontamination was not needed.  A minimum of one field blank was 
prepared each day during the field sampling. Field blanks were preserved and 
packaged the same way as the matrix samples, and given a unique identification 
number.  Field blanks were collected to evaluate whether contaminants had been 
introduced into the samples during the sampling event due to ambient conditions 
or from sample containers.  Field blanks were made by adding DI water to a 
sampling container in the field.  The field blanks were analyzed for inorganic 
anions, total nitrogen and total phosphorous. 
3.4.1.1.2. Temperature Blanks 
 For each cooler being transported from the field to the laboratory a 40 mL 
or larger container containing DI water was included.  This bottle was marked 
“temperature blank” and was in the transport cooler from the start of the field 
sampling to delivery at the laboratory.  Upon sample delivery to the Montana 
Tech ELC laboratory the temperature blank was then measured to verify 
preservation of 4°C. 
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3.4.1.2. Assessment of Field Variability (Field Duplicates) 
 Field duplicate samples were collected simultaneously with the standard sample 
from the same source under identical conditions, except for being placed in separate 
sample containers.  Each field duplicate was assigned its own unique sample ID.  The 
field duplicate allows for assessment of laboratory performance by comparison. Ten 
percent of all samples collected per event were field duplicates, with at least one 
duplicate per sample matrix.  Field duplicates are collected from areas of known or 
suspected contamination. 
3.5. Field and Laboratory Analysis  
All samples were analyzed in the Environmental Engineering Laboratory at Montana 
Tech by the graduate students conducting the study.   
3.5.1. Field and Laboratory Calibration 
Calibration techniques for each of the analytical instruments are detailed below.  
Marsh McBirney Flo-Mate 2000  
The Marsh McBirney Flo-Mate 2000 was used to measure flow rate in the stream. It 
was cleaned to remove any accumulation of oil on the electrode.  After cleaning, the 
sensor was placed in a five gallon plastic bucket of water in the field.  The sensor 
remains at least three inches away from the side and bottom of the bucket for 10 to 15 
minutes while the water settles. Zero stability is ±0.05 ft/sec.   
YSI multiprobe, and MS5 Hydrolab multiprobe 
The multiprobe instruments were used to measure in-stream water quality parameters 
and field conditions, which included pH, conductivity, air and water temperature, 
dissolved oxygen (DO), turbidity, and barometric pressure. These instruments were 
calibrated daily in the field prior to the measurement of the first sample. The pH 
probe was calibrated using two standard buffers of pH 4 and 7 that produce a two 
point calibration curve. The conductivity probe was calibrated using two standard 
solutions of 143 μs/cm and 1413 μs/cm. The DO probe was calibrated using local 
barometric pressure readings. The turbidity cell was calibrated with a 0 
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Nephelometric Turbidity Unit (NTU) DI water sample and a 100 NTU turbidity 
standard.  
Dionex ICS-2100 Ion Chromatography System 
This instrument was used according to EPA Method 300.0, “Determination of 
Inorganic Anions by Ion Chromatography.” A five part serial dilution of a pre-made 
standard was used to create a five point calibration curve.  QA/QC measurements 
include the following:  
LRB (lab reagent blank), once at beginning of sample run 
LFB (lab fortified blank), once at beginning of sample run  
IPC (instrument performance check), every 10 samples 
Calibration Blank, every 10 samples 
LFM (lab fortified sample matrix), every 10 samples  
Field Duplicate, every 14 samples 
Lab Duplicate, every 7 samples 
Hach DR 6000 UV-VIS Spectrophotometer 
This bench top spectrophotometer was used according to the specific methods 
indicated for ammonia,Total Kjeldahl Nitrogen, and total phosphorous. Test results 
for each analysis were corrected for volume additions of the preservation acid 
(H2SO4) and the base (NaOH) for neutralizing samples before analysis. 
Total phosphorous: The Hach Method 10210 (Ascorbic Acid Method) was used 
to determine phosphorous concentrations. Deionized water was used as a reagent 
blank and subtracted from the sample value. A phosphate standard solution (3 
mg/L) and a Wastewater Effluent Mixed Parameters Inorganics Standard were 
used for QA/QC.  
Total Kjeldahl Nitrogen: The Hach Method 10242 (Simplified TKN Method) was 
used to determine TKN concentrations. The Wastewater Effluent Mixed 
Parameters Inorganics Standard was used for QA/QC.  
Ammonia-nitrogen: The Hach Method 10205 (Salicylate Method) was used to 
determine ammonia concentrations. Deionized water was used as a reagent blank 
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and subtracted from the sample value. If the samples have color or high turbidity, 
a sample blank was run as per Method 10205. The Wastewater Effluent Mixed 
Parameters Inorganics Standard was used for QA/QC.  
Table 3. Analytical field and laboratory techniques. 
Analytical Parameter and 
Field measurements 
Analytical Instrumentation Analytical Method Equivalent EPA 
Method 
Temperature, pH, Specific 
conductivity, DO 
YSI multiprobe 
MS5 Hydrolab multiprobe 
  
Total suspended solids 
(TSS) 
Vacuum filtration unit EPA Method 160.2  
Cl-, F-, Br-, NO2-, NO3-, SO4-
2, PO4-3,  
Dionex ICS-2100 Ion 
Chromatographer (IC) 
EPA Method 300.0  











EPA 350.1  
EPA 351.1  
EPA 351.2 






reporting in many 
states 





Alkalinity Hach Automated Titration 
Kit 
  
Turbidity DR 890 colorimeter Method 8237  
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3.6. Data Analysis 
 Total phosphorous is composed of reactive orthophosphate and organic phosphorous. 
Total phosphorous was measured using the spectrophotometer and the inorganic 
phosphorous/orthophosphate/reactive phosphorous was measured using the IC. Organic 
phosphorous was calculated based on eq 1. 
  Organic P = Total P - PO4-3     (1) 
 Total nitrogen is a combination of nitrate/nitrite, ammonia, and organic nitrogen.  Total 
Kjeldahl Nitrogen (TKN) is the combination of ammonia and organic nitrogen. TKN and 
ammonia was measured using the spectrophotometer and the organic nitrogen is calculated 
using eq 2.  
  Organic N = TKN - NH3     (2) 
  Nitrite and nitrate were also measured on the IC. Total nitrogen can also be calculated 
using eq 3. 















Surface water samples were collected three times over a five month period, from June to 
October, 2014 from BTC. Data from the June sampling event represented high-flow conditions. 
Data from the July event represented growing-season conditions. Data from the October event 
represented base-flow conditions.  
4.1. June 2014 Nutrient Sampling Data 
Blacktail Creek was sampled at 13 locations over a two-day period, June 6 and 7. The 
lowest sampling point was at the USGS Gaging Station 12323240 (BTC-25) and the highest was 
at the Forest Service land (BTC-4). Figures 17 and 18, respectively, show total phosphorous and 
total nitrogen loads by reach. The map representation of TP and TN along the stream assumes 
that the load is constant between sampling locations. 
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Figure 17:  June, 2014: Total phosphorous loading. 
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Figure 18:  June, 2014: Total nitrogen loading. 
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Of the three flow-conditions, high-flow produced the highest loading for both total 
phosphorous and total nitrogen throughout the length of the stream. Overland flow from snow-
melt runoff is more than likely the primary cause of the increased loads.  The maximum nutrient 
loads were observed near the confluence with SBC, where the total nitrogen load was 220 lb/day 
and the total phosphorous load was 68 lbs/day. The flow at this location was 32 cfs. 
The total phosphorous loading downstream of BTC-10 was 600% higher than the 
allowable TMDL loading. Similarly, the total nitrogen loading downstream of BTC-5 was 300% 
higher than the allowable TMDL load.  
A 240% increase in total nitrogen load was observed from BTC-6 to BTC-7; however, 
the total phosphorous load increase was negligible. Public outhouses located near BTC-7 may be 
contributing to the nitrogen loading but require further evaluation to confirm this.  
The most significant load increase per mile for both TN and TP occurred from BTC-23 to 
BTC-25. This data represents the influence of Grove Gulch on the stream water quality of 
Blacktail Creek. Table 4 contains data from the June sampling event.  
 
Table 4. June, 2014: Total nitrogen and total phosphorous loading comparisons. 
Site ID  River Mile  












BTC‐4  2.37  1.1 ‐15.3 0.1 ‐1.5 
BTC‐5  4.92  43.6 +27.2 3.7 +2.1 
BTC‐6  6.55  32.8 +16.4 5.1 +3.5 
BTC‐7  8.15  111.1 +94.7 6.8 +5.2 
BTC‐10  11.53  49.3 +32.9 9.8 +8.2 
BTC‐14  16.14  58.8 +42.4 14.0 +12.4 
BTC‐16  16.98  102.3 +85.9 21.5 +19.9 
BTC‐17  17.24  52.2 +35.8 31.0 +29.4 
BTC‐18  18.30  80.0 +63.6 20.9 +19.3 
BTC‐19  18.53  78.4 +62.0 33.7 +32.1 
BTC‐21  18.84  92.0 +75.6 37.1 +35.5 
BTC‐23  20.09  137.4 +121.0 40.4 +38.8 





4.2. July 2014 Nutrient Sampling Data 
The second sampling event was conducted on July 6 and 7. The number of sampling 
locations for the July sampling event was reduced to nine. The nutrient concentrations in the 
upper reaches were lower during the June sampling event, so they were grouped together into a 
single reach. Access to BTC 16 and 17 was not permitted during this sampling event.  
30 
 
Figure 19:  July, 2014: Total phosphorous loading. 
31 
 
Figure 20:  July, 2014: Total nitrogen loading. 
32 
Two main observations arose from the July sampling data. The maximum nutrient loads 
were observed near the confluence with Silver Bow Creek, where total nitrogen loading was 100 
lb/day and the total phosphorous loading was 11 lb/day. The flow rate at this location was 10 cfs. 
At BTC-10, the TN and TP loads exceeded the TMDL load allocations. This was the 
most significant percent increase in nitrogen and phosphorus.  
Analyzing the percent increase by mile, the greatest increase for nitrogen and 
phosphorous occurred at BTC-19, after the confluence with Basin Creek at Father Sheehan Park. 
The following table shows comparisons in total nitrogen and total phosphorous loading between 
reaches.  
Table 5. July, 2014: Total nitrogen and total phosphorous loading comparisons. 
Site ID  River Mile  












BTC‐5  2.37  3.7 ‐12.8 0.6 ‐1.0 
BTC‐6  4.92  5.7 ‐10.7 1.1 ‐0.5 
BTC‐7  6.55  10.4 ‐6.0 1.4 ‐0.2 
BTC‐10  8.15  25.6 +9.2 4.1 +2.5 
BTC‐14  11.53  10.8 ‐5.7 2.9 +1.3 
BTC‐18  16.14  17.8 +1.3 4.1 +2.5 
BTC‐19  16.98  31.9 +15.5 6.5 +4.9 
BTC‐23  17.24  73.5 +57.1 6.8 +5.2 





4.2.1. July 2014 Rainfall Event 
Over the period from July 21 to 23, 0.27 inches of precipitation in the form of rain 
accumulated in Butte. To collect water quality data during the storm event, the area between 
BTC 18 and BTC 25 was split into three reaches. The area was sampled throughout the course of 
the rainfall event.  Figure 21 shows the variation in nutrient loads at BTC-25, near the confluence 
with Silver Bow Creek. The loading from this storm event varied significantly from the sampling 
event earlier in the month.  
33 
Figure 21:  July, 2014: TN, TP, and discharge during a storm event. 
 
Table 6. July, 2014: Total nitrogen and total phosphorous loading data for a storm event. 
Site ID  River Mile  
   Total Nitrogen Load (lb/day)     Total Phosphorous Load (lb/day) 
7/21/2014  7/22/2014 7/23/2014 7/21/2014 7/22/2014  7/23/2014
BTC‐18  18.38  18.43  16.28 14.36 3.17 2.99  3.91
BTC‐22  19.60  61.32  54.78 30.08 16.14 10.72  4.82
BTC‐25  20.64     219.59  246.65 164.83    29.32 67.83  31.66
 
The storm event sampling data shows that total nitrogen reaches a maximum load of 290 
lbs/day at approximately 6 hours after the sampling started, during the “first flush” of storm 
water.  The TN load then steadily decreased throughout the rest of the rain event. Conversely, the 
TP load increased proportionally with the Blacktail Creek discharge rate throughout the storm 
event.  The main conclusion from these observations is that the sources of phosphorous and 





































immediate area surrounding the sampling sites, and that the phosphorous load is more evenly 
distributed over the entire drainage area.   
4.3. October 2014 Nutrient Sampling Data 
The third and final sampling event was conducted on October 7 and 8.  Data was 
collected at all the sampling locations used during the June sampling event except BTC-4. This 
site is located in Forest Service land and does not contribute a significant nutrient load during 




Figure 22:  October, 2014: Total phosphorous loading. 
36 
 
Figure 23:  October, 2014: Total nitrogen loading. 
37 
Two main observations were made from this data. As with the previous sampling events, 
the maximum total nitrogen and total phosphorous loads occurred at BTC-25, near the 
confluence with Silver Bow Creek. The final load contributions were 135 lb/day total nitrogen 
and 25 lb/day total phosphorous.  
Unlike the July sampling event, the greatest load increase occurred after the inlet of 
Grove Gulch for both nitrogen and phosphorous. The total nitrogen load increased by 99 lb/day 
or 280% compared to upstream. The total phosphorous load increased by 15 lb/day or 154%. The 
table below compares nitrogen and phosphorous loads per reach. 
Table 7. October, 2014: Total nitrogen and total phosphorous loading comparisons. 
Site ID  River Mile  












BTC‐5  4.92  2.3 ‐14.1 0.4 ‐1.2 
BTC‐6  6.55  3.7 ‐12.7 0.9 ‐0.7 
BTC‐7  8.15  6.1 ‐10.3 2.1 +0.5 
BTC‐10  11.53  9.7 ‐6.7 2.9 +1.3 
BTC‐14  16.14  7.7 ‐8.7 2.2 +0.6 
BTC‐16  16.98  12.3 ‐4.1 4.8 +3.2 
BTC‐17  17.24  16.6 +0.2 5.3 +3.7 
BTC‐18  18.30  15.4 ‐1.0 3.8 +2.2 
BTC‐19  18.53  23.8 +7.4 8.3 +6.7 
BTC‐21  18.84  35.3 +18.9 9.9 +8.3 
BTC‐22  19.53  34.5 +18.1 9.4 +7.8 
BTC‐23  20.09  35.6 +19.2 10.0 +8.4 




4.4. Total Suspended Solids 
Surface water samples were analyzed for total suspended solids (TSS) for each sampling 
event.  The highest concentration of TSS was observed during June. This is expected because of 
runoff interaction with soil during snowmelt.  The greatest TSS load was 1450 lb/day and was 
observed at BTC-25. Grove Gulch contributed 670 lb/day, or 46% percent of the final mass. 
38 
The TSS data from the July and October sampling events were very similar. TSS load in 
July was 100 lb/day and in October was 210 lb/day.  Figure 24 shows the similarity between July 
and October sampling events, and the high loading during the June sampling event. However, in 
October, a significant increase in TSS was observed at Grove Gulch.  This influx of solids may 
have been due to a rainfall event during the week prior to October sampling event. 
 
Figure 24:  2014 Total suspended solids.  
5. Conclusions  
5.1. Identification of Possible Sources 
Blacktail Creek received significant nitrogen and phosphorous loading downstream from 
the inlet of Grove Gulch for all three sampling events. In the Upper Clark Fork nutrient TMDL 
report, MTDEQ noted that Grove Gulch has one of the greatest concentrations of septic systems 
in Silver Bow County ( Montana Departmnet of Environmental Quality- Water Quality Planning 
































are primarily from septic systems would require further sampling of the surface waters of Grove 
Gulch and an investigation into the groundwater/surface water interactions in that specific 
drainage area and its impacts on Blacktail Creek. 
A significant increase in the June total nitrogen load was observed at sampling location 
BTC-7, which is located immediately downstream of the entrance to the Silver Bow Archery 
Club. There are outhouses located upstream withinin the Archery Club boundary and one 
outhouse in Thompson Park at the Lion’s Den trail head.  Investigation into these outhouses 
would determine if a leaky vault is interacting with groundwater or is being influenced by 
surface water runoff. 
During the July storm event, a relatively large increase in total nutrient loads was 
observed.  Butte accumulated 0.27 inches of precipitation over three days. This data suggests that 
storm water runoff in the Butte metro area may be a significant contributor to total nutrient 
loading in Blacktail Creek and that the sources of phosphorous and nitrogen are different. The 
data suggests that the greatest nitrogen load originates in the immediate area surrounding the 
sampling sites, and that the phosphorous load is more evenly distributed over the entire drainage 
area.   
The storm event occurred relatively soon after the July 4th celebration. In this situation, 
firework debris may have been a source of nitrogen and phosphorous, especially since much of 
the storm water in Butte is channeled to BTC. Other potential nutrient sources during storm 
events could be from greenhouses near the creek and other unknown sources. An in-depth study 
on water use and fertilizer use, storage, and rate of application would need to be conducted to 
determine if greenhouses are a significant contributor to the total nutrients of Blacktail Creek. 
 
5.2. Recommendations 
The data from the 2014 sampling events is a preliminary representation of the surface 
water quality of Blacktail Creek. Precipitation has a significant impact on surface water quality, 
and causes significant changes from year to year. However, the 2014 data suggests that Grove 
Gulch is a major contributor of total nutrients to Blacktail Creek watershed.  Data from this study 
leads to the recommendation that the Grove Gulch area deserves further investigation into 
specific sources affecting the water quality, specifically nutrients. 
40 
It was also observed that the Butte metro area was a major contributor of total nutrients to 
Blacktail Creek in 2014.  Specifically, the data from the rain event shows that the city may have 
been the source of the increase in total nutrients, particularly total nitrogen after the 4th of July.  
Unsubstantiated rumors have been made that some homes in Butte near BTC discharge domestic 
wastewater directly into BTC or Butte’s storm sewer system. Further analysis of the fate of 
domestic wastewater discharged from homes near BTC and the nutrient concentrations of storm 
water discharged from Butte’s storm water systems is warranted. Treatment of storm water 
runoff may be necessary to meet the TMDL limits and should be investigated.  The proximity of 
greenhouses and their potential to add nutrients through loss of fertilizer through both watering 
and storage practices warrants further investigation of their water balance and current fertilizer 
application, usage, and storage. Water quality in and around wetlands created by beaver dams 






































































































































































































































































































Data from Beverly Plumb, Montana Tech  
49 

















































































































































































































































































































































































































































































Appendix F. 2014 Loading comparison 
June, 2014: 
Site ID  River Mile  














BTC‐4  2.37  1.13  ‐93 ‐ ‐ 0.12  ‐92  ‐ ‐
BTC‐5  4.92  43.58  171 3750 1468 3.68  130  2945 1153
BTC‐6  6.55  32.83  104 ‐25 ‐15 5.15  222  40 25
BTC‐7  8.15  111.14  590 239 150 6.85  328  33 21
BTC‐10  11.53  49.26  206 ‐56 ‐16 9.78  511  43 13
BTC‐14  16.14  58.77  265 19 4 13.98  774  43 9
BTC‐16  16.98  102.27  535 74 88 21.48  1243  54 64
BTC‐17  17.24  52.17  224 ‐49 ‐190 30.99  1837  44 172
BTC‐18  18.30  80.04  397 53 50 20.93  1208  ‐32 ‐31
BTC‐19  18.53  78.44  387 ‐2 ‐9 33.72  2007  61 262
BTC‐21  18.84  92.00  471 17 56 37.07  2217  10 32
BTC‐23  20.09  137.43  754 49 40 40.44  2428  9 7


















BTC‐5  4.92  3.66  ‐77 ‐ ‐ 0.61  ‐62  ‐ ‐
BTC‐6  6.55  5.72  ‐64 56 35 1.09  ‐32  79 49
BTC‐7  8.15  10.44  ‐35 82 52 1.39  ‐13  28 17
BTC‐10  11.53  25.60  59 145 43 4.12  157  197 58
BTC‐14  16.14  10.75  ‐33 ‐58 ‐13 2.93  83  ‐29 ‐6
BTC‐18  18.30  17.75  10 65 30 4.07  155  39 18
BTC‐19  18.53  31.92  98 80 342 6.50  306  59 255
BTC‐23  20.09  73.52  357 130 84 6.85  328  5 3

























BTC‐5  4.92  2.34  ‐85 ‐ ‐ 0.36  ‐78  ‐ ‐
BTC‐6  6.55  3.74  ‐77 60 37 0.88  ‐45  146 90
BTC‐7  8.15  6.11  ‐62 63 40 2.06  29  136 85
BTC‐10  11.53  9.69  ‐40 59 17 2.93  83  42 12
BTC‐14  16.14  7.71  ‐52 ‐20 ‐4 2.16  35  ‐26 ‐6
BTC‐16  16.98  12.27  ‐24 59 70 4.77  198  121 143
BTC‐17  17.24  16.61  3 35 137 5.28  230  11 41
BTC‐18  18.30  15.37  ‐5 ‐7 ‐7 3.77  136  ‐29 ‐27
BTC‐19  18.53  23.78  48 55 234 8.27  417  119 512
BTC‐21  18.84  35.32  119 49 156 9.93  521  20 65
BTC‐22  19.53  34.52  114 ‐2 ‐3 9.37  486  ‐6 ‐8
BTC‐23  20.09  35.57  121 3 5 9.99  525  7 12
BTC‐25  20.56     134.53  736 278 595    25.35  1485  154 329
 














George Street  5/15/2014 8:00 45°59.678  112°32.160  Flow  32 cfs 
BTC‐25 
BTC at 





George Street  5/15/2014 8:00 45°59.678  112°32.160  pH  7.15
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  DO  8.3 mg/L 
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  SC  214 µS/cm 
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  Fl‐  0.273 mg/L 
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  Cl‐  14.72 mg/L 
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  SO4‐2  21.17 mg/L 
BTC‐25 
BTC at 
George Street  5/15/2014 8:00 45°59.678  112°32.160  NO3‐  0.234 mg/L 
BTC‐25 
BTC at 









George Street  6/7/2014 9:03 45°59.678  112°32.160  pH  7.27
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  DO  7.03 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  SC  752 µS/cm 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Turbidity  9.5 NTU 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  TSS  8.43 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  CHL‐a  9.30 µg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Fl‐  0.2304 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Cl‐  9.4497 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  NO2‐  0.0679 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  SO4‐2  18.3970 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Br‐  0.0352 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  NO3‐  0.4022 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  PO4‐  0.0233 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Total N  1.2800 mg/L 
BTC‐25 
BTC at 





George Street  6/7/2014 9:03 45°59.678  112°32.160  TKN  0.6970 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  Total P  0.3960 mg/L 
BTC‐25 
BTC at 
George Street  6/7/2014 9:03 45°59.678  112°32.160  NH₃‐N  0.035 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Flow  10.0000 cfs 
BTC‐25 
BTC at 





George Street  7/6/2014 6:30 45°59.678  112°32.160  pH  7.1500
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  DO  5.3600 mg/L 





George Street  7/6/2014 6:30 45°59.678  112°32.160  Turbidity  8.0000 NTU 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  TSS  1.8200 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  CHL‐a  1.60 µg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Fl‐  0.2799 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Cl‐  12.9836 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  NO2‐  0.0687 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  SO4‐2  23.0487 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Br‐  0.0503 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  NO3‐  0.8377 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  PO4‐  0.0153 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Total N  1.8700 mg/L 
BTC‐25 
BTC at 





George Street  7/6/2014 6:30 45°59.678  112°32.160  TKN  0.7760 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  Total P  0.2040 mg/L 
BTC‐25 
BTC at 
George Street  7/6/2014 6:30 45°59.678  112°32.160  NH₃‐N  0.0290 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Flow  21.0000 cfs 
BTC‐25 
BTC at 





George Street  7/21/2014 6:30 45°59.678  112°32.160  pH  7.0600
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  DO  3.5900 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  SC  180.1000 µS/cm 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Turbidity  NA  NTU 
BTC‐25 
BTC at 




George Street  7/21/2014 6:30 45°59.678  112°32.160  Fl‐  0.2869 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Cl‐  14.0456 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  NO2‐  0.0908 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  SO4‐2  25.5257 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Br‐  0.0582 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  NO3‐  0.9996 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  PO4‐  0.0233 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Total N  1.9400 mg/L 
BTC‐25 
BTC at 





George Street  7/21/2014 6:30 45°59.678  112°32.160  TKN  0.7670 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  Total P  0.2590 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 6:30 45°59.678  112°32.160  NH₃‐N  0.0580 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Flow  25.0000 cfs 
BTC‐25 
BTC at 





George Street  7/21/2014 12:50 45°59.678  112°32.160  pH  7.5000
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  DO  8.7100 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  SC  171.1000 µS/cm 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Turbidity  11.0000 NTU 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  TSS  2.5300 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Fl‐  0.4808 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Cl‐  15.4146 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  NO2‐  0.1189 mg/L 
BTC‐25 
BTC at 




George Street  7/21/2014 12:50 45°59.678  112°32.160  Br‐  0.5542 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  NO3‐  0.9113 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  PO4‐  0.0291 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Total N  2.1700 mg/L 
BTC‐25 
BTC at 





George Street  7/21/2014 12:50 45°59.678  112°32.160  TKN  0.8920 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  Total P  0.2630 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 12:50 45°59.678  112°32.160  NH₃‐N  0.0480 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Flow  25.0000 cfs 
BTC‐25 
BTC at 





George Street  7/21/2014 17:15 45°59.678  112°32.160  pH  7.7900
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  DO  10.3200 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  SC  176.1000 µS/cm 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Turbidity  2.0000 NTU 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  TSS  0.8500 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Fl‐  0.3415 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Cl‐  14.0754 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  NO2‐  0.0804 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  SO4‐2  24.7609 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Br‐  0.0807 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  NO3‐  0.9699 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  PO4‐  0.0326 mg/L 
BTC‐25 
BTC at 









George Street  7/21/2014 17:15 45°59.678  112°32.160  TKN  0.6250 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  Total P  0.2750 mg/L 
BTC‐25 
BTC at 
George Street  7/21/2014 17:15 45°59.678  112°32.160  NH₃‐N  0.0290 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Flow  26.0000 cfs 
BTC‐25 
BTC at 





George Street  7/22/2014 6:50 45°59.678  112°32.160  pH  7.0300
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  DO  4.5300 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  SC  143.8000 µS/cm 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Turbidity  32.0000 NTU 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  TSS  14.1300 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Fl‐  0.6101 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Cl‐  9.6965 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  NO2‐  0.0709 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  SO4‐2  14.1577 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Br‐  0.5720 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  NO3‐  0.6079 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  PO4‐  0.0598 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Total N  1.7600 mg/L 
BTC‐25 
BTC at 





George Street  7/22/2014 6:50 45°59.678  112°32.160  TKN  0.6140 mg/L 
BTC‐25 
BTC at 
George Street  7/22/2014 6:50 45°59.678  112°32.160  Total P  0.4840 mg/L 
BTC‐25 
BTC at 




George Street  7/23/2014 7:00 45°59.678  112°32.160  Flow  22.0000 cfs 
BTC‐25 
BTC at 





George Street  7/23/2014 7:00 45°59.678  112°32.160  pH  7.0800
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  DO  4.0200 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  SC  238.7000 µS/cm 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Turbidity  2.0000 NTU 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  TSS  ND  mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Fl‐  0.3129 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Cl‐  14.3844 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  NO2‐  0.0810 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  SO4‐2  26.2133 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Br‐  0.0533 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  NO3‐  0.9581 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  PO4‐  0.0256 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Total N  1.3900 mg/L 
BTC‐25 
BTC at 





George Street  7/23/2014 7:00 45°59.678  112°32.160  TKN  0.2590 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  Total P  0.2670 mg/L 
BTC‐25 
BTC at 
George Street  7/23/2014 7:00 45°59.678  112°32.160  NH₃‐N  0.0520 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Flow  16.0000 cfs 
BTC‐25 
BTC at 









George Street  10/7/2014 11:00 45°59.678  112°32.160  DO  8.5000 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  SC  197.1000 µS/cm 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Turbidity  2.0000 NTU 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  TSS  2.4800 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  CHL‐a  1.3350 mg/m^3
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Fl‐  0.2536 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Cl‐  10.8192 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  NO2‐  0.1124 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  SO4‐2  22.4145 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Br‐  0.2180 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  NO3‐  0.7713 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  PO4‐  0.0541 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Total N  1.5600 mg/L 
BTC‐25 
BTC at 





George Street  10/7/2014 11:00 45°59.678  112°32.160  TKN  0.6870 mg/L 
BTC‐25 
BTC at 
George Street  10/7/2014 11:00 45°59.678  112°32.160  Total P  0.2940 mg/L 
BTC‐25 
BTC at 































































































Campground  11/5/2014 16:00 SC  156.6000 µS/cm 

























Campground  11/5/2014 16:00 NH₃‐N  0.0300 mg/L 
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  Flow  14.8000 cfs 
BTC‐24A 
Below Grove 





Gulch  11/5/2014 15:40 45°59.496  112°31.691  pH  6.8700
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  DO  10.4000 mg/L 
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  SC  155.5000 µS/cm 
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  Turbidity  2.0000 NTU 
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  Total N  1.4900 mg/L 
BTC‐24A 
Below Grove 





Gulch  11/5/2014 15:40 45°59.496  112°31.691  TKN  0.4380 mg/L 
BTC‐24A 
Below Grove 
Gulch  11/5/2014 15:40 45°59.496  112°31.691  Total P  0.2560 mg/L 
BTC‐24A 
Below Grove 









































































Creek  6/7/2014 10:36 45°59.488  112°31.673  Total P  0.3590 mg/L 
BTC‐23 
BTC above 
































































Creek  7/6/2014 8:30 45°59.488  112°31.673  Total N  2.4800 mg/L 






























































Creek  10/7/2014 11:45 45°59.488  112°31.673  NO2‐  0.0538 mg/L 
BTC‐23 
BTC above 




































Creek  10/7/2014 11:45 45°59.488  112°31.673  NH₃‐N  0.0170 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Flow  4.8000 cfs 
BTC‐22 
BTC above 





Yale St.  7/21/2014 7:30 45°59.266  112°31.108  pH  7.2700
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  DO  5.7200 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  SC  165.9000 µS/cm 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Turbidity  37.0000 NTU 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  TSS  14.8800 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Fl‐  0.5159 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Cl‐  17.3509 mg/L 
BTC‐22 
BTC above 




Yale St.  7/21/2014 7:30 45°59.266  112°31.108  SO4‐2  17.5858 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Br‐  1.1014 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  NO3‐  0.9588 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  PO4‐  0.0610 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Total N  2.3700 mg/L 
BTC‐22 
BTC above 





Yale St.  7/21/2014 7:30 45°59.266  112°31.108  TKN  0.7410 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  Total P  0.6240 mg/L 
BTC‐22 
BTC above 
Yale St.  7/21/2014 7:30 45°59.266  112°31.108  NH₃‐N  0.2830 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Flow  4.4000 cfs 
BTC‐22 
BTC above 





Yale St.  7/22/2014 7:25 45°59.266  112°31.108  pH  7.2800
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  DO  5.7400 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  SC  190.9000 µS/cm 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Turbidity  11.0000 NTU 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  TSS  5.2500 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Fl‐  0.3930 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Cl‐  12.3632 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  NO2‐  0.0683 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  SO4‐2  18.5736 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Br‐  0.2331 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  NO3‐  0.9707 mg/L 
BTC‐22 
BTC above 




Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Total N  2.3100 mg/L 
BTC‐22 
BTC above 





Yale St.  7/22/2014 7:25 45°59.266  112°31.108  TKN  1.0100 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  Total P  0.4520 mg/L 
BTC‐22 
BTC above 
Yale St.  7/22/2014 7:25 45°59.266  112°31.108  NH₃‐N  0.0460 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Flow  3.0000 cfs 
BTC‐22 
BTC above 





Yale St.  7/23/2014 7:30 45°59.266  112°31.108  pH  7.1600
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  DO  6.2700 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  SC  258.6000 µS/cm 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Turbidity  3.0000 NTU 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  TSS  1.3500 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Fl‐  0.3267 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Cl‐  17.1390 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  NO2‐  0.0698 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  SO4‐2  27.3773 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Br‐  0.0696 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  NO3‐  1.4790 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  PO4‐  0.0301 mg/L 
BTC‐22 
BTC above 
Yale St.  7/23/2014 7:30 45°59.266  112°31.108  Total N  1.8600 mg/L 
BTC‐22 
BTC above 





Yale St.  7/23/2014 7:30 45°59.266  112°31.108  TKN  0.2230 mg/L 
BTC‐22 
BTC above 




Yale St.  7/23/2014 7:30 45°59.266  112°31.108  NH₃‐N  0.0160 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Flow  6.1000 cfs 
BTC‐22 
BTC above 





Yale St.  10/7/2014 14:15 45°59.266  112°31.108  pH  6.8600
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  DO  10.3000 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  SC  185.1000 µS/cm 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Turbidity  5.0000 NTU 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  TSS  3.1000 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  CHL‐a  6.14 mg/m^3
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Fl‐  0.2382 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Cl‐  10.2220 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  NO2‐  ND  mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  SO4‐2  20.7344 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Br‐  0.1906 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  NO3‐  0.6918 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  PO4‐  0.0335 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Total N  1.0500 mg/L 
BTC‐22 
BTC above 





Yale St.  10/7/2014 14:15 45°59.266  112°31.108  TKN  0.1960 mg/L 
BTC‐22 
BTC above 
Yale St.  10/7/2014 14:15 45°59.266  112°31.108  Total P  0.2850 mg/L 
BTC‐22 
BTC above 































































Ave  10/7/2014 15:15 45°59.115  112°31.673  NO3‐  0.5620 mg/L 
BTC‐21 
BTC 























































































































































































Creek inlet  6/7/2014 12:45 45°58.937  112°30.254  Cl‐  7.0754 mg/L 
























































































































































































Creek inlet  10/7/2014 15:45 45°58.937  112°30.254  Turbidity  3 NTU 






























































































































































































Shehan Park  7/6/2014 13:14 45°58.817  112°30.050  NO2‐  0.0539 mg/L 
BTC‐18 
BTC at East 



































































































































Shehan Park  7/22/2014 8:10 45°58.817  112°30.050  pH  7.35
































































































































Shehan Park  7/23/2014 8:10 45°58.817  112°30.050  Total N  1.4800 mg/L 






























































Shehan Park  10/7/2014 16:45 45°58.817  112°30.050  NO2‐  ND  mg/L 
BTC‐18 
BTC at East 




































































































































































































































































Warren St.  6/6/2014 9:20 45°58.255  112°29.372  Total P  0.705 mg/L 







End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Flow  10.6 cfs 
BTC‐16 
BTC at South 





End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  pH  7.06
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  DO  8.39 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  SC  180 µS/cm 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Turbidity  10.1 NTU 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  TSS  2.03 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Fl‐  0.2312 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Cl‐  8.5622 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  SO4‐2  11.7545 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Br‐  0.0371 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  NO3‐  0.0185 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  PO4‐  0.0250 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Total N  1.79 mg/L 
BTC‐16 
BTC at South 





End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  TKN  1.4 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  Total P  0.3760 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  6/6/2014 10:40 45°58.068  112°29.269  NH₃‐N  0.0200 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Flow  3.0000 cfs 
BTC‐16 
BTC at South 









End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  DO  9.1100 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  SC  177.7000 µS/cm 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Turbidity  ND  NTU 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  TSS  0.6300 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Fl‐  0.2671 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Cl‐  12.7231 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  SO4‐2  18.0582 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Br‐  0.0914 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  NO3‐  0.2736 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  PO4‐  0.0164 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Total N  0.759 mg/L 
BTC‐16 
BTC at South 





End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  TKN  0.29 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  Total P  0.2950 mg/L 
BTC‐16 
BTC at South 
End of BSBCC  10/8/2014 11:45 45°58.068  112°29.269  NH₃‐N  0.0270 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Flow  9.4 cfs 
BTC‐14 
BTC at Mt. 





Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  pH  7.02
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  DO  8.1 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  SC  173.7 µS/cm 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Turbidity  4 NTU 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  TSS  0.57 mg/L 
BTC‐14 
BTC at Mt. 




Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Fl‐  0.2264 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Cl‐  8.4054 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  SO4‐2  11.6042 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Br‐  0.0501 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  NO3‐  0.0031 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  PO4‐  0.0239 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Total N  1.1600 mg/L 
BTC‐14 
BTC at Mt. 





Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  TKN  0.8000 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  Total P  0.2760 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  6/6/2014 11:44 45°57.619  112°28.970  NH₃‐N  0.0170 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Flow  1.9000 cfs 
BTC‐14 
BTC at Mt. 





Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  pH  7.7200
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  DO  9.4200 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  SC  186.1000 µS/cm 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Turbidity  8.0000 NTU 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  TSS  3.8300 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  CHL‐a  3.20 µg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Fl‐  0.2611 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Cl‐  10.1710 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  NO2‐  0.0487 mg/L 
BTC‐14 
BTC at Mt. 




Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Br‐  0.0307 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  NO3‐  0.1350 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  PO4‐  0.0248 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Total N  1.0500 mg/L 
BTC‐14 
BTC at Mt. 





Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  TKN  0.6220 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  Total P  0.2860 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  7/6/2014 13:57 45°57.619  112°28.970  NH₃‐N  0.0370 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Flow  1.5000 cfs 
BTC‐14 
BTC at Mt. 





Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  pH  7.0500
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  DO  9.2700 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  SC  171.6000 µS/cm 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Turbidity  11.0000 NTU 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  TSS  1.8300 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Fl‐  0.2689 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Cl‐  12.3476 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  NO2‐  ND  mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  SO4‐2  17.1504 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Br‐  ND  mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  NO3‐  0.1928 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  PO4‐  0.0179 mg/L 
BTC‐14 
BTC at Mt. 









Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  TKN  0.5440 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  Total P  0.2670 mg/L 
BTC‐14 
BTC at Mt. 
Highland Dr.  10/7/2014 17:45 45°57.619  112°28.970  NH₃‐N  0.0220 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Flow  9.6 cfs 
BTC‐10 
BTC at Green 





Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  pH  7.2
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  DO  8 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  SC  157.5 µS/cm 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Turbidity  NA  NTU 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  TSS  2.47 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  CHL‐a  0.53 µg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Fl‐  0.2123 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Cl‐  8.1197 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  SO4‐2  10.9863 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Br‐  0.0346 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  NO3‐  0.0073 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  PO4‐  0.0222 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Total N  0.9520 mg/L 
BTC‐10 
BTC at Green 





Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  TKN  0.6200 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  6/6/2014 11:44 45°55.149  112°28.603  Total P  0.1890 mg/L 
BTC‐10 
BTC at Green 




Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Flow  3.8000 cfs 
BTC‐10 
BTC at Green 





Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  pH  7.7300
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  DO  7.9100 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  SC  139.4000 µS/cm 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Turbidity  5.0000 NTU 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  TSS  2.53 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  CHL‐a  ND  µg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Fl‐  0.2736 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Cl‐  9.9129 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  SO4‐2  9.4471 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Br‐  0.0302 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  NO3‐  0.0168 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  PO4‐  0.0268 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Total N  1.2500 mg/L 
BTC‐10 
BTC at Green 





Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  TKN  0.9500 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  Total P  0.2010 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  7/6/2014 14:30 45°55.149  112°28.603  NH₃‐N  0.0170 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Flow  2.8000 cfs 
BTC‐10 
BTC at Green 





Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  pH  6.9000
BTC‐10 
BTC at Green 




Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  SC  160.6000 µS/cm 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Turbidity  7.0000 NTU 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  TSS  2.5500 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Fl‐  0.2961 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Cl‐  12.5901 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  SO4‐2  11.7084 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Br‐  ND  mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  NO3‐  0.0128 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  PO4‐  0.0217 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Total N  0.6420 mg/L 
BTC‐10 
BTC at Green 





Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  TKN  0.4300 mg/L 
BTC‐10 
BTC at Green 
Acres Drive  10/7/2014 18:40 45°55.149  112°28.603  Total P  0.1940 mg/L 
BTC‐10 
BTC at Green 



























































































Archery Club  7/6/2014 15:15 45°53.073  112°27.713  pH  7.8100
BTC‐7 
BTC North of 





































































































































































































































































Pipestone Cr  7/6/2014 15:50 45°51.966  112°27.168  Cl‐  3.1183 mg/L 
BTC‐6a 
BTC below 

































































































































Pipestone Cr  10/8/2014 13:30 45°51.966  112°27.168  PO4‐  0.0100 mg/L 
























































































































































































Park  7/6/2014 16:28 45°51.335  112°28.596  NO3‐  0.0034 mg/L 
BTC‐5 
BTC at 











































































































































































































Lime Kiln Rd  6/6/2014 17:00 45°50.151  112°28.383  NH₃‐N  0.008 mg/L 
 
